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BaBar Detector Performance
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| ntroduction (1)

The BaBar experiment isinstalled on the SLAC PEPII B-Factory

— Asymmetric collider : e : 9GeV - e*: 3.1 GeV (By = 0.56)
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| ntroduction (2)

The main goal of the BaBar experiment isthe measurement of the
CP violation parameters

It will also extensively study the B, charm, Tt and 2-photon physics
— First analysis plotswill be shown by David Kirkby

CP violation measurement aswell as other B physicsrequires
=>» Excellent tracking performance and vertex reconstruction
=>» Ability to identify and measurey and 1
=>» Excellent Particle Identification capability
=>» Muon and neutral hadron identification and measur ement
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BaBar Efficiency is now ~ 90 %

/
sFat
Wi

2000

£z

£ E2E

£ Bz

332

=

B o

e

n_hﬂ_p_.w

[ ]

r 1

2 O O 9 9 o 9 O O
o O O o O o O O O
m W0 = o O 0 W0 = o
LI . L ]

{}- qdj ApsouLun] papiosal legeq
{,.ad) Ap=oulun] pasemPp [e0 |

o



Beam Related Background

Dose Integral / kRad

1 | ] ] ] ] | ] ] ] ] | ] 1 ] 1 | ] L
[ Silicon Vertex Tracker: Radlation Monitgfing e PEPIIis providing clean
150 - using most sensitive PIN diodes near the TP | beamS
[ ——  Diose Budget (1 kRad/day) | L .
- HER sensitive dicde 1« Theradiation dosereceived
00 - FER st diode BABAR | _ by the BaBar detector iswell
o below the “budget” (240
o] kRad/year)
50 T et
o _
D """" [ | R |_
0 30 100 130

Days of running



The BaBar Detector

Csl Calorimeter
Drift Chamber

DIRC Pid

DIRC Stand-off Box

=

e © GeV)

Silicon Vertex
Tracker

Flux Return

Superconductin
RPC P J

Coil



The Silicon Vertex Tracker

 5Doublesided layers
e 143K channels (0.94 m?)

e Radiation Hard :
2Mrad

* Intended to provide
excellent vertex
resolution and tracking
capability




SVT Performance

(1m)

(um)

20 |

2{1:

SVT Hit Resclution vs. Incident Track Angle
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2 Track Bhabha events

Plot showstherms of the
residuals of the hits
associated to atrack

Monte Carlo assumes
perfect SVT alignment



The Drift Chamber

Drift Chamber during installation in BaBar

7100 hexagonal cells

Organized in 10 axial and
stereo Super Layers (40
layer s)

Maximum drift distance
~11 mm

80% He-20% C,H ,, mixture

Should provide good tracking
capability and dE/dx Pid
infor mation



Resolution (pm)

Dch Performance (1)

Drift Chamber Hit Resolution
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i 1 * Singlehit resolution as a function of
I BABAR 1 the distance from wire
200 #'I ]
e L 2 . .
L o ¢ »  Inclusivetrack selection - But
I '. o ° : ] dominated by Bhabha events
L50 Y L L #
- . -: -
. o . e |
L ® L - |

]
&
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125 um to be compared to the 140
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Dch Performance (2)
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80% truncated mean (arbitrary units)
=

dE/dx vs momentum
SRR T o dE/dx vs Momentum with
Bethe-Bloch parametrization

BABAR { -« Mostof theproton and
deuteron arefrom Beam-Gas
T events

Dch will provide >3c 17K
separation up to ~700 M eV

L . L Bhabha events

Track momentum (GeV/c)



Dch Performance (3)

dE/dx resolution for Bhabhas

- | ' ' ' T « Loosecutson track
350 ¢ ] quality applied
300 [
: 7.5% resolution
250 F
200 « BaBar should ultimately
;;3 ; achieve 7% resolution
150 [ when all the corrections
N will be applied
100 -
50 [
| L | P IR | IS T |

0.6 04 -02 0 0.2 04 0.6
(dB/dx,,,, - dE/dx,, )/ dE/dx,,



Tracking Performance (Svt+Dch)

Resolution on distance of closest approach
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P, resolution :

— for P,>3.5GeV/c

<8 = 0.30%Pt

— for Dch only

% = 0.45%Pt



TheDIRC

e 144 Quartz bars

o 5/12 of thequartz bars
installed at BaBar Startup

‘ Complete since October

e Seedetailed talk from
Marco Zito

Detection of Internally
Reflected Cherenkov light



| llustration of DI RC performance

Ev'e_ntsﬂ 2 MeV

BABAR

Without DIRC

Events/i2 MeV

15 18 2
K- Mass (GeV)

DO=>» Kmtfor P> 1.5 GeV/c
0.5<P,<25GeV/c

Kaonsareselected in a2o0
region around the expected
Cherenkov angle

With DIRC

15 18 2
K-m Mass (GeV)

Kaon efficiency : ~80% for
tracks pointing to theregion
covered by the quartz bars

Background r g ection factor
under theD peak : 5




The Csl Electromagnetic
Calorimeter

23539 —=

| 555 - 2295

905

N

28
900 : 1 . | J\ .
l ! 500 22,717 14,3
_J///ﬂ
INTERACTION FOINT |

|- 1968 -

 Readout by 2 largearea
e 6580 CslI(Tl) crystal (5760+820) photodiodes

* Material infront : 0.20-0.25 X, e Liquid sourcefor calibration in
front of the crystals



Calorimeter Performance

Ratio of measured to expected energy

=

m
£31800
D

=
‘=1600
L

1400

1200}

1000+

- Forward Barrel
800}

600

400

200

for bhabha events

EMC Bhabha Clusters

BaBar

Constant = 1674
Mean =1.016

Sigma =0.02214

0.7 08 09 1 1.1 1.2 13
E measured / E expected deposited

The expected e(e*) energy is
computed from thetrack angle

Thelow energy tail isdueto
Bremhsstrahlung

Noise contributions:
— |ncoherent noise: 420KeV
— Coherent Noise: 380 KeV

— Coherent noise can bereduced
down to ~100 KeV



Calorimeter Performance

7P Mass Peak

n" Mass E_ > 500 MeV

Entries
&
[
(]

2500

2000

1500

1000

500

n°-mass = 134.2 MeV
°-width = 7.7 MeV

BaBar

=]

a1

0.2

0.3

04

0.5
m_{GeV)

Ey > 100 MeV

E> 500 MeV

| mprovements expected by
reducing the coherent noise

BaBar expects to achieve
a resolution of 5.7%



The Il nstrumented Flux Return
(IFR)

Instrumented Flux Return . ResdivePlate

Endcap Ve Chambers
18 RPC layers
60cm of iron

e For Muon and
Neutral Hadron
detection (K°)

2 double-layer
cylindrical RPC
inside the coil

RPC section

Barrel

19 RPC layers
65¢m of iron



| FR Performance

Efficiency

IFR Muon ID Efficiency, Barrel+Forward

« Muon Id efficiency is

® i dat :
. L o o docays data computed from di-muon
I O Single p MC data (P > ~4 GeV/c).
O Single ®# MC
I - o 10% inefficiency dueto
L %Mﬂf%f} o L 4 detector geometry
L I~ —HI]— —— g

| o _— .
6 1 e TrCcOntamination from pion
[ decay in Dch or inthe Emc

(2.4/P(GeV) %)
e Punch-Through: 1.2%




Data Processing Status

2e+08
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BaBar eventsare processed on
a 100 computer-node farm

=> prompt reconstruction

~1.9 108 events have been
processed so far



Conclusions and Prospects

« ThePEPII collider isworking very well and isroutinely delivering
luminosity in the 103 cm~siregion
« TheBaBar experiment hasaccumulated ~ 1.7 fb'! since May

The Detector iscomplete and is performing well

e PEPII isnow stopped to install permanent solutionsto fix some
leaks in the vacuum chamber

 PEPII/BaBar will restart January 3¢

BaBar/PEPI| goal isto accumulate 10 fb-* by the timetherun ends
next summer




